Background and Research Objectives
The continued study or celluiar response to DNA damage has revealed many proteins involved in the response/repair of DNA damage, but the assignment of specific functions to many of these proteins has proven elusive. The AIM is uniquely suited to investigate these type of biological questions and provides a means by which macromolecular interactions can be visualized under native conditions. By empioying AFM we are able to visualize the interactions of several of the DNA repair proteins with DNA and other proteins. Our studies intend to provide a better understanding of the structure, function and dynamics of protein-DNA complexes formed by DNA damage response proteins. 1 *Principal Investigator, e-mail: dchen C?lard.gov
Importance to LANL's Science and Technology Base and National R&l) Needs
In the study of DNA repair proteins AFM is useful for the analysis of DNA-protein interactions. DNA confirmational changes. and structural studies of large proteins or multiprotein assemblies. AFM represents state-of-the-an technology and has been utilized to obtain strucn.md and functional information about the DNA-PK enzyme. (Cary, et al. 1997; Chiu. et al 1998) . The capabilities of AFM are not limited to the study of DNA repair proteins, or biological systems. but can rapidly be applied to any number of systems requiring microscopic examination. The simplicity of sample preparation, sub molecular resolution, and rapidity of data collection makes the atomic force microscope a powerful and versatile instrument with applications in many biological and non-biological systems.
Scientific Approach and Accomplishments
The atomic force microscope is a high resolution technique with several advantages over more traditional macroscopic approaches. With the ability to image unstained and and ATM proteins and demonstrate that the AFM will provide an indispensable tool for the characterization of the macromolecular complexes irwoived in DNA repair. that the end-bound DNA-PK complexes (white arrows) can self-associate to hold the ends of DNA molecules together (black arrows).
